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(57) Abstract 

A vinyl polymer having a silanol, hydrolyzable silyl, or functional acrylic group at an end; a process for producing a vinyl polymer 
having a hydrolyzable silyl group at an end, which comprises reacting a vinyl polymer having a silanol group at an end with a silicon 
compound having two or more hydrolyzable groups; and a process for producing a vinyl polymer having a functional acrylic group at an 
end, which comprises reacting a vinyl polymer having a silanol group at an end with a silicon compound represented by the following 
general formula: XSiR 2 -G-0-C(0)C(L)=CH 2 wherein X is a hydrolyzable group. 
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•^y^m^mwrn^ti, ^m^fD^mzmi^xm^t^mmzm^^nx^ 
20 £0 

UT©flJffl7)^^$nTt/^ »3 - 2 7 7 6 

4 5§m #r^7 - 7 0 3 9 9^i) „ l#>u r jvt- -jimzmmizm 

#FjS^ 1 - 2 4 7 4 0 3^-^fg{C«> T^T-XJl/l^tt^yftA-A'/- 
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£ ViT T^MT® -ft b T 3* A i: & £ V>;b (0 § g&fiMttea&jfc 

io b^b, ±^bfe^td^^T«, m^(DmmzTJvy^)vm^mm\zmx 
Rjfcfls-&*ba*jf ss*r § e ^ «k § urn tfifnist^oTv^o c ft & m it 

25 Ul'-h*, #>JXXf;P7^ U 1/- h#fc£KIKj£Sft, b^fe, ^*©A 
« & 0 7^13 T & 0 > & =f £ fc © & £ & ft & ^ o 
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# (I) , R£*\ ^n^ftSMM^TftS. 

io §tf-;i/^a^#: (id (Dmm^m. 
)im&^-rz>\f-)i<%km£x& (id, rzs, 

15 #: (I) \Z. — ^ (3) T^^n^^r-rm'fb^^M^^-Br^^a:^^^:^, 

4>&< th—D(DMmz7S7 v )vmmM*mTz>\d~)]smm'£rfo din © 

XSiR 2 -G-0-C (O) C (L) =CH 2 (3) 
(jS*, Rte, ^^iC 1 ~ 1 4 cDm^7KI^S> XttMitl~10OAD^r>ft 
20 j^ibTKmS-eafeD, 2o$>£Rte|Wl— TfeS^coT^Tfei;^. XttiP7jc^»l4 
G}iKitl~4®7MU>M0, L«7Kmm^X«M*^ 1 
-2 0(Dm^7Jc*»T$>^>o ) , 

zvm&jjmz^vnzz. 'pu< th--o<Dm^z7!7 vjvmmvk 

I^ft^tf^Ml^ft: ( I I I ) > J&tf, 

unz^mm^mmt^. 
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W ( I ) T&3o 

l/*? J tLX \Z MM $ tl& (1) T/T$n5fe©*tH 

- [S i (R 1 ) 2 _ b (OH) b O] m -S i (R 2 ) 3 _ a (OH) a (1) 

5 (5£4>, r'RI/R 2 ^, ^-XttSfeot. iii 1 ~ 2 0 07 )V*)V2k. m 
mm. 6-2 007'J -;Hgl< 7-2 0 C0T^;i/^;i/*, Xtt 

(R') 3 SiO-(R' tt^*iCl~2 0© lfifi©^k7K*3£TafeoT, 3 i@ 

10 %>«fc<, g&oT^TfeJ;^. a«0> 1, 2Xtt3^^l, bteCK 1XIJ2 
€r^To m«0~ 1 9 CDSi£Tcg>£o fcfcU a +m b ^ 1 § £ £ 
%>h(D£~rz> 0 ) Ej£«3n&V»&*, (1) I^^Tm^Ot^Syy/ 

R 1 (DMfcMtLTfc, |gj£fcJ:£ftfcV>j&t, &<D&5f3:h<Difimf 

15 e>tl^> 0 

- (CH 2 ) n -CH 3 > -CH (CH 3 ) - (CH 2 ) „-CH 3 , -CH (CH 2 
CH 3 ) - (CH 2 ) n -CH 3 > -CH (CH 2 CH 3 ) 2 , -C (CH,) 2 - 

(CH 2 ) „-CH 31 -C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) „-CH 31 - 
C 6 H 5 , -C 6 H 5 (CH,) > -C 6 H 5 (CH 3 ) 2 , - (CH 2 ) n -C 6 H 5 , 
20 - (CH 2 ) n -C 6 H 5 (CH 3 ) , - (CH 2 ) n -C 6 H 5 (CH 3 ) 2 

(ntio^jKDitT, &m<D^mmmt2 out) 
*^ii^^5y7/-;i/ittt(t zziz&fcmzi*. -si (ch 3 ) 

T2V)vm> (^^) T^u^&pwk (^^) 7^u;n6ifji/, (^) 
;wm-n-^;w, (^^) 7^ij;n^v^jK (^^) y# u;m- t e 
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7 W )im-n--*Z?-)V, 72 U;PR- 2 -X3\>W\ 

*->;i/, (x*) 7^UM;-Jk (^30 7^u;i«^>;k (*^) 7^ 

5 (^37) 7^ lUl/^^i^l/, (pt^) 7^ 2 h=^>X5P;K (;* 

^) 3 -X h^xT^l/, (^^) 7^'JJl/i-2-kFo^^x 

(*^) 7^ U;y^- 2 - t Fn^>7°nlf;K (^^) 7^UJl/tXf 
7U;k (;*^) 7^7 VfrMtfV (^^) 7T7'J^i-2-75yxf- 

;K r- (X^# U □-fJl/t+^^P tf;l/) hU^h^yy7>, (^^7) 7^ 

io u;^(Dx^i/>^-^it-i' H#in#/, (^) 7^ uj^h u 7;v:td^;1/^ 
(x^) 7^ \))vm- 2 - f u ^;i/^-p^^;i/x^;i/, (^)7^u;v 
^- 2 -a— 7JWnxfjHf;i/ 1 (yt^) 7T7'j;H-2-/V7;vtnx 
2 -A°-^;i/^-ny^;i/x^;i/, (x*) 7^7 u ;M8- 2 -n~-y)V^ru 
x^;k (^^) 7^7 u;i/mA°- 7 ;i/^-n^^;i/ , (^^) 7^7 u ;i/^>>v\°-^ 

15 )V-tU^^)V^^)V, 7W)Vm2-n-7)V-*U*^)V-2-n — 7 

7^ u;i/^- 2 -A°-7;i/^n^v;ux^;i/> cx*o 7W)im.-2 

£fc^-3) ; n-7MnifkX A— 7)V^U7°u tfl/>, ^.vfbtfxu^ 
>#CD7>y^Wex;V^y-?- ; kXjPhU^h^yy7>, tfx;i/ F u x F 
^>-^>^©^lt^Wt:x;i/^/ . te 7 j<^^^ ^l/-r>m, v 

iz-i' >mco ; E/7;i/^;i/X7;^;i/R^v7;u^;kxx^;i/ ; 7?;psl 7?jh 

25 ©t7 7Jl/^JH7fMri'y7;^JVX7,TJV ; ^ F\ y^l/x'F-f^ 

F> XWH^F, 7°U\d)V-?l"( a F\ T^Ml/Vlx-f ^ F\ A^yJ^k 
-f^F\ ^"^^Jl' v 7l/^ 5 F> Ff^Tl/'f 5 (,* ( 7T7U^-7l/i'5 H« 7 
a:X;i/^U-r 5 F\ i/tr U^^)V^U^ 5 F^GD?!/^ 5 Fit;?- ; 7^7 

U n- f u;K ^^'Jo-h u;m»cdx f u ji/S^Wifx;!/^/?- ; 7^7 
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5 ~-)vmtm\i^n^ a unsra:, m&xm^xh&^v. m^^m^-^^xh 

SKU 7# VJWJT-JVU&Zo *&W\Z&\,*Tfe. zn^>(D^V\^J 
^* (Mw) £&W-t%ft?m (Mn) ©it (Mw/Mn) \Z~D \,*T\*W\ZMW* 

x-y 3 >^n7h^77^f- (gpc) Tanrrs©****)— # 

25 I-0*fBgi:j;§t:zjV^l^ (I) ©&¥^#^SfcoV>TkM#fc:fflJK 

500~ioooo o©teHk:&s©j&*$F£i/V>. £H^*/^5 o o^ 
TT£3£> tf-;i/^a-8r#:<Z)**©#i4^JS$n^< <, l 0 0 o 0 

o sx±x&z> t, m.vm^mM\zt£2>M&&&z> 0 
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©Tfli^li. ->^y-;US^Wr^fi'&#:©iS^^:'a-^^O^TH, Adva 
nces in Inorganic Chemistry vol. 4 2, p. 
5 142 (1995) ©P. D. Lickiss ©it^#Itt§. 

mm-? & z t. \z j: x) mm $ n& . 



r-mmtz^itxjim&m ttM^^st'Ss^ n<z>^Ttt#^©fr«i 
25 m\z<>m(Dmm^tz(DW^<Dmm^mx^nr^m^(DWi^±^<u^ 
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o^<<, ^a^osuvi (Mw/Mn*n. i~i. sum) m&fcfimz 

Jvt§u^^Tt§ 0 tot nj tf>^7^*;i/a^j tt, ^»^^<, 
if - ;i/ %km&fa <d mm t l t « «k d $? s l ^ t> © t $> s . 
20 tt-fb snfefeo ^ » o 6 £g l t < m u tf > ^a-& ^ * n s . 

If-f — ( J . Am. Chem. Soc. ) , 1 9 9 4^ 1 16t, 7943 
(Macromolecules) > 1 9 9 4^, 2 7t, 722 8M(-^ 

$ nz> i -5 fe— h □ 5> h it^mu E(D^-jts )vmun &m v> s t> <zx wia d 

(Atom Transfer Radical Polymerizatio 
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n : ATRP) 5*15. 

Matyj aszewski£, >*^ — • rt:/ • 7 U # > • 5 7J ;i/ V U* 
X^-f — ( J . Am. Chera. Soc. ) 1 9 9 5^, 1 1 7i, 5 6 1 41, 
10 ^DtHa-JPX (Macromolecules) 1 9 9 5^ 2 8#, 
7 9 0 11, +r^x>X (Science) 1 9 9 6^ 2 7 2#, 8 6 6 1, 
WO 9 6/3 0 4 2 l#&$g, WO 9 7/ 1 8 2 4 7 & 3 S aw am 
o t o ^^U^U^r^L— )VX (Macromolecules) 1 9 9 5^, 
2 8i, 17 2 Ilfe^lf5n5. 

§o il<Z)fi-&Tte— jRfc5feS£& — hn^>7'J-7S?*;i/ ( = N-0-) £^>> 

2, 2, 6, 6 - il- 1 - kXU yrjl/t^y7^*J^ 2 , 2, 5, 
5 -mm,- 1 -tfDU^x^^-^v^v^j;^, SRJKt Hp + >/75 >^f>0^ 

20 hD^y7 'J-7y*MW$L^» tilt blii^^H^XfJUf 
*»[4£4T©T;^;i'3S*«JiST?»S. IWci;-ho + y7U-7y*JH^ 
*itm fK5tte2tl&^fr\ 2, 2, 6, 6-fb7^f;P-l-kX'Jy 
-JWy7y*;V (TEMPO) , 2, 2, 6, 6 - t" h 7 X^Jl/- 1 - h?^ 
U >?X Jl^^v^TJJl/, 2, 2, 6, 6-fh7^?JV-4-t+V-l-t! 

25 ^XJl/^v-^^Jk 2, 2, 5, 5 -?=• h 7 1 - h°o u >>x;i/ 

t^y7i^*JK 1, 1, 3, 3-fh7^fJV-2-^Vi'>F'J-;i/^y 
^v^Jk N, t -y^)VT ^y-t^iy^-Jts)Vmtm\i^ti^> 0 x h 

□ + '>7iJ-7^;i/Oftt)D fc, 77;i/hV^/;i/ (galvinoxyl) 7 
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tfX (4 - t -7^)Vz/2 W\3r*/)V) A°-^-^5>>?^— a£* — h%£>A— 
isti — ^—Ym. t-^W?-t^'>t^bX-h, t -^;i/A— r*^^ 

^Dtl/+a-JW (Macromolecules) 1 9 9 5^, 2 8t, 
2 9 9 3I?itSnT^5«fc5t, 7i?iJ)UrW\Z>!fm£?5?1])l'5&&M 



20 



25 
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© fi-£-& £ ffl ^ x«*S (c T )V>r — S ft £ tf n;i/^m^# £ t# £ & 

o -, m-, p-XCH 2 -C 6 H 4 -CH 2 X, o m-, p-CH 3 C (H) 
15 (X) -C 6 H 4 -C (H) (X) CH 3> o-, m-, p- (CH 3 ) 2 C (X) 
-C 6 H 4 -C (X) (CH 3 ) 2 

R0 2 C-C (H) (X) - (CH 2 ) n -C (H) (X) -C0 2 R, R0 2 C- 
20 C (CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C0 2 R, RC (O) - 
C (H) (X) - (CH 2 ) n -C (H) (X) -C (O) R, RC (O) -C 
(CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C (O) R 

25 XCH 2 -C (O) -CH 2 X, H 3 C-C (H) (X) -C (O) -C (H) 
(X) -CH 3 , (H 3 C) 2 C (X) -C (O) -C (X) (CH 3 ) 2 , C 6 H 
5 C (H) (X) - (CH 2 ) n -C (H) (X) C 6 H 5 

(±tB^^, x«i&nt, ^m^rcte3vm%mL. n«o~2 ocDMWt&m-r) 

XCH 2 CQ 2 - (CH 2 ) n -OCOCH 2 X, CH 3 C (H) (X) CQ 2 - 
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(CH 2 ) n -OCOC (H) (X) CH 3> (CH 3 ) 2 C (X) C0 2 - (CH 
2 ) n -OCOC (X) (CH 3 ) 2 

XCH 2 C (O) C (O) CH 2 X, CH 3 C (H) (X) C (O) C (O) C 
5 (H) (X) CH 3 , (CH 3 ) 2 C (X) C (O) C (O) C (X) (CH 3 ) 2 , 
o-, m-, p -XCH 2 C0 2 -C 6 H 4 -OCOCH 2 X, o-, m-, p-C 
H 3 C (H) (X) C0 2 -C 6 H 4 -OCOC (H) (X) CH 3 , o-, m-, 
p- (CH 3 ) 2 C (X) C0 2 -C 6 H 4 -OCOC (X) (CH 3 ) 2 , o-, 
m-, p-XS0 2 -C 6 H 4 -S0 2 X 

io (_htB5£*> x^it, urn, ^fctesiymz^t) 

&m§gfc$%fc'v&z>o itff^ut^ciit, omom, lmom. 2tt©;i/ 
15 fefim&i<^o im^mit^m^^wmzm^-t s^e>«, mvm—m, ^itm 

nmfe, 1, 1 O-7xt>hn'J>^0», rb7^?JVX5 1 l/>y 

20 X^;i/) >WU75 >^©l5{4 : ?^»$n§o £fc, 2#CDi^<b;i/^ 
X^AChUXhU 7HMX7^ (RuCl 2 (PPh 3 ) 3 ) feii 

;1/aK7,^^ >#g#: (F e C 1 2 (P P h 3 ) 2 ) , 2 fifi}(D~ y 5~)V(D \iX h'j7i 
25 ZJI/7hX7^>»# (NiCl 2 (PPh 3 ) 2 ) , Rtf, 2 ft© ~ y ^r;i/© t: X 
h U 7*fMX7^ >#g#: (NiBr 2 (PBu 3 ) 2 ) fc> MIK £ L<T£?jlT& 
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)VT)Vn-)V, t e r t - ^^i/T;^ -;Mg©x;pn ; y-fe h - h 
HyfJ^OXXr^^il ; x^ W K :7°d If 1/ h 

zwrnsu, i&jtrasn&v^ o~2 o o°c(Dmmxno z\£&x-%, 

b<«, 1 5 O'CCDtBHTS^c 

15 

<T)P5--)vmmA> 

&T<D (a) ~ (o iz^^xM^m\z^mvxmm-r^f)^n^iz^^n^ 
20 (a) 7*jt>)vn^\z&v)\£-)v^m&fo*&i&-?z>mz, m^w^.%%\zm.mr 

n&v^\ — (4) -r^^n^feco^w^b^o 

25 -C (R 5 ) (R 6 ) (X) (4) 
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\zm.m^nr^^. mfawiz\z#:\zi&.'<z> (a- a) ~ (A-b) (D^mt^a^ 
mfz>z\t&T*%z>o 

(A- a) U tf>^7^*;Wfi^ld«fct) If-^SS'&fr^^-rsiet, Hf^© 
5 b'-J^yY-ttt)!:, TIE— 19!^ (5) ^T^^ns— ^^fCfi^lt© 

H 2 C = C (R 7 ) -R 8 -R 9 -C (R 7 ) =CH 2 (5) 
10 «fcV>„ R 8 «-C (O) O- (X^fJH) , Sfctto-, m-fcb<tep-;7 

±12— JR^C (5) tC&tf3R 9 £bTte, ^5Pl/>> x^l/>, yptfl/ 
15 >f(D7^l/>l; o-, m-, p -7iXl/>I ; ^>> ? ;1/^#©T 

; - CH 2 CH 2 -0-CH 2 -^-0-CH 2 -fOX-fJ^^ttf7 

±BE-H&j£ (5) (D^^t/O^Tfe, A»it^5tl^ jfe*^TB3©t> 
UV*. 

20 H 2 C = C (H) C (O) O (CH 2 ) „-CH=CH 2 , H 2 C = C (CH 3 ) C 
(O) O (CH 2 ) n -CH=CH 2 
±IB©^i^(3^^T, n«0~ 2 0 0DK$c£^-r o 

H 2 C = C (H) C (O) O (CH 2 ) „-0- (CH 2 ) m CH = CH 2 , H 2 C 
= C (CH 3 ) C (O) O (CH 2 ) n -0- (CH 2 ) m CH=CH 2 
25 ±fd,<D^\Z^X, n » 1 ~ 2 0 ©It, m« 0 ~ 2 0 ©It^Ito 

o-, m-, p -i?\i—)l^>-\f >, o-, m-, p - H 2 C = C H - C 6 H 4 - 
CH 2 CH=CH 2> o-, m-, p - H 2 C - C H - C 6 H 4 - C H 2 - C (CH 
3 ) =CH 2 , o-, m-, p -H 2 C = CH-C 6 H 4 -CH 2 CH 2 CH = CH 2 > 
o -, m-, p -H 2 C = CH-C 6 H 4 -OCH 2 CH=CH 2 , o m-, p 
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-H 2 C = CH-C 6 H 4 -OCH 2 -C (CH 3 ) =CH 2 , o m-, p-H 
2 C = CH-C 6 H 4 -OCH 2 CH 2 CH=CH 2 , o -, m-, p-H 2 C = C 
(CH 3 ) -C 6 H 4 -C (CH 3 ) =CH 2 , o-, m-, p-H 2 C = C (CH 
3 ) -C 6 H 4 -CH 2 CH=CH 2 , o -, m-, p-H 2 C = C (CH 3 ) -C 6 
5 H 4 -CH 2 C (CH 3 ) =CH 2 , o-, m-, p-H 2 C = C (CH 3 ) -C 6 
H 4 -CH 2 CH 2 CH=CH 2 > o m-, p-H 2 C = C (CH 3 ) -C 6 H 4 
-OCH 2 CH=CH 2 , o-, m-, p-H 2 C = C (CH 3 ) -C 6 H 4 -OC 
H 2 -C (CH 3 ) =CH 2> o-, m-, p-H 2 C = C (CH 3 ) - C 6 H 4 - 
OCH 2 CH 2 CH=CH 2 
10 ±m<D&^}<Z&^T, C 6 H 4 ft7xZl/>S^gto 

fete, ±w2M-&'I4©t )]/5--)im&&zsmt?®i<D{&^r ji^r-^m^m^m-D 

15 (A-b) u \£>^^i>ts)vm^\z^r>\i~)v%m^w^m l -t^mz, m&Ei 
z\(D£ofMk£rm£vxtemzmfetsnu^, — (6) iz^n^it^ 

20 H 2 C = C (R 7 ) -R 10 -C (R 7 ) =CH 2 (6) 

iS*, R 7 tt7KS^/tii^^;i/S^Sb, Spiels)— Tfel^oTV^Tfej:^. 

r 1 0 \t i ra&±<Dx-5^^-&&^A/r v>Tfc «k \,*mm& 1-2002 «©w 

25 TafeStV^ 1, 5-^1f>?X>, 1, 1, 9 

^<ifei ^<D^m\zT )v^-)vm^m^ ^\^~)v^m^W(D^^mz^^'r: 
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-b) (D^W^Lu, 
±3B£j£*£ (B) \z&WZ>m&&3iW<D/\ur>* JfSKtt-iR55 (4) T 

i$n§Apy>$^< <hfe lit tsk^Mi^oM^ttif ii^ 

5 &?2>&m£VT\*mztiti&2W3Lteifi* MfomzfefriZ^Z (B-a) ~ 

(B-d) (Djjfetea&mfzzttf'vgz. 

(B-a) ima©/\n^>, KfSKfi-^ (4) «n§/\ny> 

is (7) •VTK'gftzik&miim&is^o 

H 2 C = C (R ? ) C (R 11 ) (R 12 ) Sn (R 1 3 ) 3 (7) 

f&l ~ 1 0 (D7)V^r)Vm, Mit6~l 0©7U-M> £fc«Mlt^ 7 ~ 1 0 

20 13 \z, mmm. i ~ i o (DY)i=¥)im, 7U-;n, sfcttr^i/^gs^ 

"To ) ±IB-^S; (7) 0«Uft©IPJ^St^:6H JUJl'h'J^ 
;P«B> TU;i/h U *^)V»* TU;UhU (n-^^) 7'JJVhU (~>^ 

7J^-MSf t5f iift^ft t bTtt, 'J^A> y7'JJV 

(B-b) l^MCAD^r^, £f £b< K (4) Tg$tl§Any> 
%'pf£< llHWT^tf-^^a^f^ TIB— ^ (8) lgT^£tl3T^ 

M + C~ (R 1 5 ) (R 1 6 ) -R 14 -C (R 7 ) =CH 2 (8) 
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i7>t-C'A x f t>^ltc R 1 4 « 1 iPiKDI-f^mT^fb 
<fct^*&l~2 0 ©2iffic7)#a»^STo R 15 *«J;i;R 14 tttt)l:*JW^ 

5 fctt^tt 1 ~ 1 0 ©7J^^Sfe t < «7xr;H^^t„ R 15 *>J;££R 16 
©m^HftgiStbTW:* -C0 2 R (^X^)im) . -C (O) R (7-hI) > 
-CON (R 2 ) (7 5h*S) , -COSR (f^IXfJH) , -CN (n h 

V)im , -no 2 (-haft) S^j&msw&tt*. IilR{iKiti~2 0© 

10 T&O, ^KttMitl- 1 0 OTJ^JUt) I < tt7 x-JHTS 5. R 
15 ^J:tfR 16 ilTtt, -C0 2 R. -C (O) R&£Zf-CNi>miZti?3iV 

V>. ) 

7M>J^t>ilT«Uf f )A^t>, thU7A-rt>, #U^A-f 
4!7> ; E-7A<t>i:lTit x h 7 ;* y^-V A-f 

15 ^">> Th7X^7> : E^7Ai't>, h U ^5 1 M>^l/7> : EZ7A<t 

20 — jr^ (8) (7)^;i/;t-^>(DMIg^^#i^bTttl^T©^o^^#iWy^ 

H 2 C = CH-CH (C0 2 CH 3 ) 2 , H 2 C=CH-CH (C0 2 C 2 H 5 ) 2 , 
H 2 C = CH- (CH 2 ) n CH (C0 2 CH 3 ) 2 , H 2 C = CH- (CH 2 ) n C 
H (C0 2 C 2 H 5 ) 2 , o-, m-, p-H 2 C = CH-C 6 H 4 -CH (C0 2 C 
25 H 3 ) 2 , o-, m-, p-H 2 C = CH-C 6 H 4 -CH (C0 2 C 2 H 5 ) 2 , o 
-, m-, p-H 2 C = CH-C 6 H 4 -CH 2 CH (C0 2 CH 3 ) 2 , o m 
, p — H 2 C — CH — C 6 H 4 CH 2 CH (C0 2 C 2 H 5 ) 2 •> H 2 C = CH — 
CH (C (O) CH 3 ) (C0 2 C 2 H 5 ) , H 2 C = CH- (CH 2 ) „CH (C 
(O) CH 3 ) (C0 2 C 2 H 5 ) > o-, m-, p - H 2 C = C H - C 6 H 4 - C 
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H (C (O) CH 3 ) (C0 2 C 2 H 5 ) , o-, m-, p-H 2 C = CH-C 6 H 
4 -CH 2 CH (C (O) CH 3 ) (C0 2 C 2 H 5 ) , H 2 C = CH-CH (C 

(O) CH 3 ) 2 , H 2 C = CH- (CH 2 ) „CH (C (O) CH 3 ) 2 , o-, 
m-, p-H 2 C = CH-C 6 H 4 -CH (C (O) CH 3 ) 2 , o-, m-, p- 

5 H 2 C = CH-C 6 H 4 -CH 2 CH (C (O) CH 3 ) 2 , H 2 C=CH-CH 
(CN) (C0 2 C 2 H 5 ) , H 2 C = CH- (CH 2 ) „CH (CN) (C0 2 C 2 
H B ) , o-, m-, p-H 2 C = CH-C 6 H 4 -CH (CN) (C0 2 C 2 H 
5 ) , o-, m-, p-H 2 C = CH-C 6 H 4 -CH 2 CH (CN) (C0 2 C 2 
H 5 ) , H 2 C = CH-CH (CN) 2 > H 2 C = CH- (CH 2 ) n CH (CN) 

10 2 , o -, m-, p -H 2 C = CH-C 6 H 4 -CH (CN) 2 , o~, m-, p- 
H 2 C = CH-C 6 H 4 -CH 2 CH (CN) 2 , H 2 C = CH- (CH 2 ) „N0 2 , 
o- ( m-, p-H 2 C = CH-C 6 H 4 -CH 2 NO z , o m-, p-H 2 C 
= CH-C 6 H 4 -CH 2 CH 2 N0 2 , H 2 C=CH-CH (C 6 H 5 ) (C0 2 C 2 
H 5 ) , H 2 C = CH- (CH 2 ) n CH (C 6 H 5 ) (C0 2 C 2 H 5 ) , o-, m 

15 p-H 2 C = CH-C 6 H 4 -CH (C 6 H 5 ) (C0 2 C 2 H 5 ) , o -, m-, 

p-H 2 C = CH-C 6 H 4 -CH 2 CH (C 6 H 5 ) (C0 2 C 2 H 5 ) 
±fE5£<K ntil~l 0(Dl|(^t o 

20 Tif^iWJ^ir^So 

^yf\ 'Jf^Alh + yH, t h'J'yA- t e r t - 7> + y H, #U<^A- 
t e r t -^h + yF^iSy^ + yH ; js*^ HJ >7 A, l*M#U^A, 

0&m<D7}<.Mlkm ; ?mit± b U ^A, 7RfPHfc#U^A, ^;m^A, X5F- 
)bV9-^I^m(D7KmiM ; n-^;i/U^^A, t e r t -7/^;WU^A, U 
f^Ay^ V7°o tf;i/T$ F, U^A^1j-^;1/^>^ F#©WJt:feS ; 
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t- h ^^;i/T ^-^X^AA^-f h\ rh7X^Jl/7> ; &-^AA7i' h\ MJ 
^?M>y^7>^ 1 )AA7^ b\ h U ;VHfy^7> : EX^AA7^ 
10 b\ fhy^f^^-^AA^^ FWJi$n§o 

□ ^^>, ^^xx^x-x^, 7-V-JK h^v^>if>^(Dx-^-;i/ 

15 y^i/x^;^ h>, ^ f m v ^fj^ h >ioy h >iss ; ^ ^ / - ;k 
x^y— 7°d/w— )V, ^yyn/v-;k n - y^;PT;i/n— ;k ter 
t -^;i/T;i/3-;^©y;i/D-;i/^^^ ; T-i?hxhu;K ^Dtfrtxhu 

20 I;y^fJV*M7$H« y^f Jl/7t h75 Hf ©75 ; y^?;V 

#;i/Ax^>^ie®{£tu i^oAny^, $f*L<«— «^ (4) ©a 

(b-c) i^«©/\Dy>, £?£b< ^ (4) -rt$n§AD^> 
^ffl$tTxy^-h7-t>tL, i^sii:, 7;^xM^ftst«f 
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10 bV^ 0 

(B-d) l^ra©/\oy>, fiFSb<«— JKS; (4) ti$ti5/\ny> 
&'Pt£< immT^\d~JVmM^mz, TIB— (9) m^^tl^T )V 
^-;|/S^W^5/7~^>X«Tf3-j&i£ (10) ftf$n§7;^-M 

15 tt^»icK^-r^^ 0 

CH 2 =C (R ? ) -R 14 -0"M + (9) 

r\ R 14 ^3i:tKM + «±MiUfet>cD<h|wliiT^^c ) 
CH 2 = C (R 7 ) -R 14 -C (O) 0"M + (10) 
(5S4 1 , r\ R 14 43J:^M + «±3zlibfefecD<i:IpliiT$.^ 0 ) 

20 — m^: (-9) te&zf do) T*^n§^-^vT^^->©Mig'fb^^ibT« 

H 2 C = CH-CH 2 -OH, H 2 C = CH-CH (CH 3 ) -OH, H 2 C = C 
(CH 3 ) -CH 2 -OH> H 2 C = CH- (CH 2 ) n -OH (nte, 2~2O0 
m.%k*mT<, ) , H 2 C = CH-CH 2 -0- (CH 2 ) 2 -OH, H 2 C = CH- 
25 C (O) O- (CH 2 ) 2 -OH, H 2 C = C (CH 3 ) -C (O) O- (CH 2 ) 
2 -OH, o-, m-, p-H 2 C = CH-C 6 H 4 -CH 2 -OH, o-, m-, 
p-H 2 C = CH-CH 2 -C 6 H 4 -CH 2 -OH, o-, m-, p-H 2 C = C 
H-CH 2 -0-C 6 H 4 -CH 2 -OH^(DT;!/n-;l/tt7j<^S^#fb^#l ; o 
-, m-, p-H 2 C = CH-C 6 H 4 -OH, o-, m-, p-H 2 C = CH- 
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CH 2 -C 6 H 4 -OH, o-, m-, p - H 2 C = C H - C H 2 - O - C 6 H 4 - 

onmoy ^/-ji^mm^m^® ; h 2 c = ch- c (o) -oh, h 2 

C = C (CH 3 ) -C (O) -OH, H 2 C = CH-CH 2 -C (O) -OH, H 
2 C = CH- (CH 2 ) n -C (O) -OH (nte, 2~2 0©It^it o ) , 

5 H 2 C = CH- (CH 2 ) n -OC (O) - (CH 2 ) m -C (O) -OH (mRZS 
nte, Pl-Xtil&^T, 0-1 9©It^gf 0 ) , o-, m-, p-H 2 C 
= CH-C 6 H 4 -C (O) -OH, o -, m-, p - H 2 C = C H - C H 2 - C 6 
H 4 -C (O) -OH, o-, m-, p -H 2 C = CH-CH 2 -0-C 6 H 4 -C 
(O) -OH, o-, m-, p-H 2 C = CH- (CH 2 ) „-OC (O) -C 6 

10 H 4 -C (O) -OH (ntt, 0~1 3<DM$t£STo ) m<Dl) 

±IB©fc-&«j&>&:/0 h>£3l#tfc£±BB-HR5£ (9) $>Z>WZ (10) <D7 

15 m<D—ii6&: (8) <D%)irt—*>&mm?zmzm^znz&&&{t&to&T'< 

fr**OADy>, (4) t^ti§Any>m<tfel 

fiw-rstr— ;u&fi-&#©Aay>& (B-d) co^^^^o^mr^^i:^^ 

0 7J^rjH^iAt§JWS l/V>. (B-d) ©^feCD^Tte— 
(1 0) fTg$n§7J^zjHM*M*yl/-h7^>^^$tS 
25 #ft#«fct)#i:bV>. 

mfa t v x m ^ j - s s-^-r & m^&m ? v # ;nt£-& &m v> & 
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R 17 R 18 C (X) -R 19 -R 9 -C (R 7 ) =CH 2 (11) 

r\ R 9 &£^Xte±$t^cfeO<hmiT&£„ R 17 , R 18 «tK^^ 

io fz\$j%m%z i~20 ©t;I/^;ws, M^ic 6-2007'j m*^: 7-2 

C (O) O- (IXt;«) , -C (O) - (^rhl) , £&tto-, m-, p 

(id T*mt£n%T)i>y~)vm%mT%Gm/\u¥>4tm<DmfaMt 

15 LTfl 

XCH 2 C (O) O (CH 2 ) „CH = CH 2 , H 3 CC (H) (X) C (O) O 
(CH 2 ) n CH = CH 2> (H 3 C) 2 C (X) C (O) O (CH 2 ) „CH=C 
H 2 , CH 3 CH 2 C (H) (X) C (O) O (CH 2 ) „CH=CH 2> 



±IE0>£-5iK::fcV>T, X\Zi&m, M^m. &tc\%B*ym&m-To n«0~2 0©g 

25 XCH 2 C (O) O ( C H 2 ) n O (CH 2 ) m CH=CH 2 , H 3 CC (H) 
(X) C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , (H 3 C) 2 C (X) 
C (O) O (CH 2 ) n O (CH 2 ) m CH=CH 2 , CH 3 CH 2 C (H) (X) 
C (O) O (CH 2 ) n O (CH 2 ) m CH = CH 2 , 



20 




X 
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^ ^C0 2 (CH 2 ) ; tO-(CH 2 ) ; hCH=CH 2 
X 

mte0~2 0 GDKifc£gtr o 
o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -CH=CH 2> o, m, p-CH 
3 C (H) (X) -C 6 H 4 - (CH 2 ) „-CH = CH r o, m, p-CH 3 C 
H 2 C (H) (X) -C 6 H 4 - (CH 2 ) n -CH=CH 2 

o, m, p-XCH 2 -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m -CH = CH 2 , 
o, m, p-CH 3 C (H) (X) -C 6 H 4 - (CH 2 ) n -0- (CH 2 ) m - 
CH=CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) n 
15 -O- (CH 2 ) ra CH=CH 2 

±fB£-5£K:£>V>T, X«^m> HH, ^rMSOmZ^-f, n(Jl~2 0©lt 
£^L> m«0~2 0(Dlt^it o 

o, m, p -XCH 2 - C 6 H 4 -0- (CH 2 ) n -CH = CH 2 , o, m, p- 
CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH = CH 2 , o, m, p- 
20 CH 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -CH=CH 2 

o, m, p -XCH 2 -C 6 H 4 -0- (CH 2 ) n -0- (CH 2 ) m -CH=C 
H 2 , o, m, p-CH 3 C (H) (X) -C 6 H 4 -0- (CH 2 ) n -0- (C 
25 H 2 ) m -CH=CH 2 , o, m, p-CH 3 CH 2 C (H) (X) -C 6 H 4 -0 
- (CH 2 ) n -0- (CH 2 ) m -CH = CH 2 

±fB(D^^*5^T, Xte*M, £fcfct3^ii£^r. nHl~2O0| 

$t£SU rattO~2 0©It$ito 

7J^nJVS^tt5tiADy>tt<hlT[i$^f:-K (12) 
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H 2 C = C (R 7 ) -R 9 -C (R 1 7 ) (X) -R 20 -R 18 (12) 

R\ R°> R 17 , R*\ X\$±mVt£<b<DtmWi'V&Z> 0 R 2 °«, it 
-C (O) O- (XXfM) > -C (O) - (^rhl) , £&fcL o 
5 -, m-, p-7i-l/ >II:gto ) 

mm¥~)vmz&^xmm-/\u¥>^i)mmtisftx^z><D~T;, r 20 

10 iLTC (O) OI^?!-^^^^^^!,^/^, fi^-^T 

7cJ6(C, R 17 ilTHC (O) OS, C (O) 7i ~ l/>MW£ bV>„ 
±§S-^^; (12) cofl:fr#iteu MfcmzteTm<D{b£ryo&M^T»%z> 0 

CH 2 = CHCH 2 X, CH 2 = C (CH 3 ) CH 2 X« CH 2 = CHC (H) 
15 (X) CH 31 CH 2 = C (CH 3 ) C (H) (X) CH 3 , CH 2 = CHC (X) 
(CH 3 ) 2 , CH 2 =CHC (H) (X) C 2 H 5 , CH 2 = CHC (H) (X) 
CH (CH 3 ) 2 , CH 2 = CHC (H) (X) C 6 H 5 , CH 2 = CHC (H) 

(X) CH 2 C 6 H 5 , CH 2 = CHCH 2 C (H) (X) -C0 2 R, CH 2 = C 
H (CH 2 ) 2 C (H) (X) -C0 2 R, CH 2 = CH (CH 2 ) 3 C (H) 
20 (X) -C0 2 R, CH 2 = CH (CH 2 ) 8 C (H) (X) -C0 2 R, CH 2 = 
CHCH 2 C (H) (X) -C 6 H 5 , CH 2 =CH (CH 2 ) 2 C (H) (X) - 
C 6 H 5 , CH 2 = CH (CH 2 ) 3 C (H) (X) -C 6 H 5 

o-, m-, p-CH 2 = CH- (CH 2 ) n -C 6 H 4 -S0 2 X, o-, m-, 
p-CH 2 = CH- (CH 2 ) n -0-C 6 H 4 -S0 2 X 
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t^ito ) 

SKK-K (4) TS$n5ADy>^©l^#:^Sc:t^f5 0 z. 

io #u^— ;k *it;fn5©tt, Tj^u^iiibiW^i^. sins -ft 

Ifl/>^'J3-Jk 1, 2-^PA>^t-;K 1, 3 - yD/t>s?t-;K 

v^— ;k l, 4-y^>i?*-;K l, 3-^>^-;k i, 2-~J*?y 
15 >?^--;i/, 2, 3 - ;k tr^-n-;i/, i, 5 -^>^>>^— ;k 

1, 4-^y$>i/7f—)V. 2, 4-1>&>5?%'—)V* i, 6-^\^+f->^^- 

i, 7-^\^>^^--;k i, 8 -^^^>v^- ;k i, 9-y^-> 
i?3r—)V, i, l o -7^>v^-;k i, i2-HT*>5?t-;K l. 2- 
^^D^>^>^-Jk 1, 3 ->-^n^>^>^-;k 1, 2-->^p^\ 
20 ^it>> ? ^--;i/, 1, 3 -5>^n^\^+l->^^--;i/ > l, 4-y^7DAW>y 

;w ^u-fea— ;k i, 2, 4-7^>hut-;K I'vOP^ 

bh'D^/X 1, 2-ykFD^>t7^1/X 1, 3-ytFD + 
^^-^^l/>, 1, 5-ytHD^yt7^l/>, 2, 6-ytFD + yt7^ 
k>\ 2, 2' -h^xZ-Jl', 4, 4' -\f7x.y— Jk k*X (4-kHD* 
25 y7xZJP) X^>, 4, 4' V7°D t°'Jf>7x7-jk 3, 3' - (X 
?-U>z?ttis) y7i;-J!/, a, a' -ykFD^y-p-^yl/X 1, 
1, 1-hUX (4-bFo^y7x-W X^>, tfP#D — ;k 1, 2, 4 

U ill ; 
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X.<?U>5?T$>, 1, 3-^75;^D/tX l, 2-y7$;7°D/tX 1, 

1, 2-y7$7-2-^5 1 J^D/tX 1, 5-y75 

J 2, 2->^^;i/-l, 3-7 i nA>y75>> 1, 6 -^\^> 

■/75X 1. 7-A^>^75>, 1, 8-t^^>^7$>, 1, 9->? 
5 7$;;t>> 1, 10-y75 7fAX 1. 12-y7^Ff*>, 4, 

4' -*^l/>t:X (y^D^^l/T ^ » , 1, 2-y75;^OA^ 
1, 3 - J?r5; ^^D^\^1t>, 1, 4->75/y^DA4 : tX 1, 

2-7i"k>y75>, 1, 3 -7x~i/>y75>, 1, 4-^^~l/>^ 

T^>, a, a' -y7$/-p- + yl/>^iJ7$> ; $5 £tf±|2Jj* U 7 
10 5 >ft^«©7JW U<fe«i& ; 

ya7i, 7D>|, ^^;i/TD>^, ^^^7n>i, 

??>>>t>)P-tf>m.. i, v- ts)v#>m. 1, lo-f*^*;^ 

1, 1 1 -^7>5 i *>> ? *;U#>B6, 1, 12-Fr*>y*M>^ 
15 1, 2-y^7DA>^>y^J^>l 1 1, 2 - y-^7 U^\^>-Jtl )V^>W.. 
1, 3-y^D^U->y^M , >t, 1, 4 ->-^ P^\^+h>y ? ^;i/^>^, 

i, 3, 5-^^D^it>hu*;i/^>Bl, -fV7^;PK, ^l/^ 

*;i/BI, 1, 2, 3 -^>iz> h U*;i/^>^, 1, 2, 4, 5-^>i£>T-h 
20 £ ; 

i, 2-x^>^^--;u, l, 3-:/da>>^:*— ;k l, 4-r/^>> ? ^ 
;k 2, 3-y^>> 5 ^^-;^, i, 5 -i>& l, 6-^\ 
*+f->>^;f-;K i, 7-^\^>s?^-;k i, 8-^-^^>^^*— 

1, 9 -J 2-^JV*7°hX^X-fJk p- + ->W>-a, 

25 a'-*??-*—)],. 1, 2 -^>if >>>^^-;i/> 1, 3 -^>-t£>v?^— 

mkv?-o<u, Mthu^A, mkxvv&o 
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is fc^j^ u & *> © a*^ wr n§ . 

£ CD tK^S S X ;V -;PS^ # W f fi^T £ <fc L T £ PS^ $ tl & V > 

5 Jlft^tCte^cMi^^ (C-a) ~ (C-d) £&mfZ> Z. b.ifi~0: 

(D-a) ~ (D-i) ©#&K:<k0»5 

(C-a) zK&g£4>fc< <hfe 1ISWT3 h^;Pma^cD7jc^S(C tKBI^^- 

10 fe7J^-;H^fADy>ft«i£«$t5m 

(C-b) *M*&4>&< £fc 1 if t5 t'-JUl^t 7 'J M V y7^- 

(c-c) tfu>?>^©^#ftT> 7KKa6*^<tfeifflwr*tfn;u*m 

£rffc£ (;*aO 7i"JJl/i^D'JFf©7Jl/^Httl;\D^>jblitS^ 
15 £-fr3#i£ 0 

(C-d) mfefc*&®£n£T, 7KBfcS«:4>fc< iife lfittSlf^I^#t7 

li^Tt^t (D-a) ~ (D-f) ©«k^&W«fl|i$nS^ Z.tlt>(D 
(D-a) >J t? >^^> ? *;i/fi-€r^J;^ TIB— 

lies; (i3) m^&2nz—fttt\zm&&<D7)\>^~)im&&zf7km&&mi* 

H 2 C = C (R 7 ) -R 8 -R 9 -OH (13) 
25 (afc*, R\ R 8 & c l;t£R%£±ytLfcfe<D<hl^1tT&£o ) 
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(D-b) u \f.y^^^ti)vm^\z^r> ¥-)vmm'£ifa%:&mTz>mz, m&K 
t ^ izm^ o{& ^ y ji y & ^kii £ z> it^m & kj& $ -a- & 
5 ti^^#^en§o 

H 2 C = C (R 7 ) -R 10 -OH (14) 

r 7 &&z£R 10 }z±mvtch(Dtmm-t:&z> o ) ±§b-^ (14) \z 

10 ;i-T;i/n-;i/^w*Uv> 0 

(D-c) JJ#H§¥4 - 1 3 2 7 0 6^«^:i:^ia^$ns«fc"5 35:^l?, ^ 

^m^^tDvm^iz^ D#e>n^— jks; (4) tg$n§^-AD^>^§ 

15 (D-d) J^^»j^>?*;i/fi^(cJ; D#^tl^)-^ (4) fi$tl5Ml- 
;\ny £t> iiSWt-?>lf-;i/ma^t, — JK^ (15) \zmi 

M + C" (R 15 ) (R 16 ) — R 14 — OH (15) 
20 (5£<*», R*\ R 15 ^3 c fcD?R 16 «±j7gbfe : fe©i:IWItiT*^ 0 ) 

(D-e) 7 y ^3 JH^r l: i D !# tl 5 ^ (4) TS^nSKi- 

25 (D-f) l^*S0ADy>, W&\s<\%—W& (4) 7?gSn5Any> 

&4>&< <tt> i itt stf-;p*fi^frfc» tib— jks; (16) «T«$ns* 

»S^W^^^7n^->XttTaH— ^ (17) ^T?*^nS7KKS^*;U* 
+ yk-h7-t>?:^$tT, ±fBA P y >^7K^S^WS^S(Cfi^-r 5 
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HO-R 14 -0~M + (1 6) 

HO-R 14 -C (O) 0"M + (17) 

R 14 ^ e fcD^M + «_ha!b7t : fo©i:|H|*lT$.-g)o ) 

5 ^sira* (D-a) ~ (D-b) (D£?t£7mm*mA-Tz>jjmz/\wf> 
fimmm^-isfc^Mt,, siwu^itss^^ (D-b) ommw-zziz 
ff^t^. &fc, (d-c) ~ (D-f) (D^oumm-/\u^y^^^u< 

ZM^te, mW&V^%X&Z>&frt> (D-f) (Djj&tfZZlZftltL^o 

10 

±ib © £ o \z m m. £ ti r ;p -)vm % mtQ \z h - ;v ^ \z n v x . 
ffl^TtFD^u ^b^^^tf -5 ^ t \z j; o > m^M^z^r-i mm^tm^ b 

iitu isjgkisti&v^ tib-asss (is) x^tiz>itt>miim\i e>n 

H- [S i (R 1 ) 2 _ b (Y" ) b O] m -S i (R 2 ) 3 _ a (Y" ) a (1 8) 
20 (^4", R 1 IkZfR 2 , IpJ-XteM&oT, ^*it 1 ~ 2 0 ©7 je* 
lSti& 6-20O7U -)im^l< < \%j?im%k 7-20 CO T =7 )l*)l<m, Xte, 

(r') 3 sio- (R - skisi~2 o co imnrnkymrnxfr-DX. 3 m 

COR' «|WJ— T^oTfect < , ^oT^Tfeck^) T*i$tl§h'JtM;y 

25 t>£<, I^oT^TfciK Y" «7K^^^C0Jn7K^'I4»^^To ateCK 
1, 2Xte3£^U bteCK 1XH2^T. mte 0 ~ 1 9 CDKI&T& £<, 
fcL> a+mb^lTS?.ui^i^tl)t)0tt5 o ) Z\<D\H. m = 0 cofcco 
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z.(D&o u^r-i mit'gm^u&^wm t its, >>T)i*)it7 d n >, 

U JMbMJ&^cfc D ti y 7° U > V L T L * o nJiglW & i§jjHJ»IB 5 0*t 
10 ffSlK 

15 *t5&&H s*- t -y^;^;^^ F, 2, 5-i?*9-)V- 2, 5-v 
jwitti/) - 3 -^\^>->> ^^^;i/^;v^-^rv h\ t 

:t=^>h\ a, a' -bX ( t - 7^)V^)VJr*=y) <i V lf;W*>if >(Dck 
^y7MMJW+y F\ ^>WJKJL'^y h\ p - ^ □ D^>\Af ;i/ 
20 W^->F, m-^DD^>^JK;l/^yH, 2, 4-^DD^>^ 
;i/^;i^3r^F\ 7 n JKJ^^ y H © J; 5 ^y 7 y JKJP t + y H , i&2c 

2 -x^;i/^\^v;i/©j;5^:^;p^-^rv^^-^^- k i, l-^ct- 
^>^P^\^+f->, i, ( t - s't-jwv**-^) -3, 

25 3, 5 - f v *^)Vi/9u^vy<D&^iz^)v**^^$-)vm>wmi%nz> 0 

7^fk F, ^ h &&-*uy j (0) 
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(DMtLXit. RhCl (PPh 3 ) 3> RhCl 3 , RuCl 3> I r C 1 s , F 

eCl 3 , A 1 C 1 3 , PdCl 2 -H 2 0, N i C 1 2 , T i C 1 4 &ifimvf*>tl 

<5 o 

0 _1 ~10" 8 mol <Dmm*VmteZ<Di!fi&<* ff$L<lilO" 3 ~10"mo 
l©iHTffl^5©^±H. 1 0" 8 mo I &Q'J>f£^£mik&-i'ft\zm?fVtS: 
SfekFDyU;HbttiHI«t*§©Tl 0 _1 mo 1 JSUiffl^&V*©** 

iff 

£F£L<«, 2 0~1 5 0°C, M*>tff$LL<\Z4 0-12 CC-Cff^nS. 

fTX.^J:< , fllAfcT, P d/C84Ji#SET* fcWJ&aSttfc (J. 
Org. Chem. . 31> 885 (1966), e&ttiiT* MW: 



<<«teteSfljfc*>> 
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m&&%:^tsm.j&mt~rz> z taw* uv>. 
io igjmsn&v^ -priH-jK^; (2) t^snsf^^if^ns, 

Z- [S i (R 3 ) 2 _ b (V ) b O] m -S i (R 4 ) 3 _ a (Y' ) a (2) 
(jS4«> R 3 &££R 4 te, IWI-XteS&oT, Kitl~2 0©7JWH, jbk 
6 ~ 2 0 07'J -;i/»^b < ttM*^: 7-2 0©77^=^JH, Xtt 
(R' ) 3 SiO- (R' ratl~2 O0 1ft©M*^ST^oT, 3 <@ 
15 ©R' \*m— TJoTU< > MoT^TfeJ;^) T^c£ tl£ h U 7 v 

Mitl~2 0©7J^JH, M$t6~2 0©7U-JVSfb<rai:7~ 
2 0<DT?)V*)Vm, ^b<« (R' ) 3 S iO- (R' «±fB£|p]C) , Xte, 
20 7]cm*J^^cr)iP7K^'l4»^7KTo afc*(K 1, 2X«3^^l, b 0 > IX 
«2^t. m«0~ 1 9CDg|&T&£ 0 fcfcU Z ^})P7K^liH4S©i§^ a 
+ mb^lT^5^t^iSt, Z^p 7 K^M£STfo^*l£\ a+mb^2T 

— WiS, (2) £}JP 7K#M£S (Y' RtXZ) tLTH |g£fct<*n&^ 

25 ^rht+ytS, Tvn^>8> T;i/3^>*. HS, 7$y+yS, 

JP7K#$M4<75»£ 20£l±ft5Mift-&fltlTlt is^te^n&v^ 

X / f ^Xf JV^r h t + y t y 7 >#©t + y t -> 7 >i, ^7 c ^h'JX7t h 
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7>, f-JPhUX/h + yy^X fh7lh + yy7X fh^T'D^y 
y7>l07J^^yy7>l, T^$tl5 Fv^>it> T^Tf 

7>^©75 7y7 >m. * h'JX^V7°D^;^yy7>f07;i/7*y* 



\— Si-^-N— C— CH 3 ) 
O 



4-m 



mfiO ^ 1 , 2. 



(CH 3 )3SiO 




Si(CH 3 ) 2 
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- bm<Dmm.7 Mt&mm yj^r^Afh77W7t h^— k 
15 ;i/T^>, ^^^r^ 9^u;wrs>, yW7 5>, t/x^;-^ 

75>, yX^/-JP7$> 1 hUX^;-Jl/7 5>, ylf l/> h'J7^>> 
h'JXfl/>fh75>, ^-l/-r;i/T^ >, y^D^yjl,7 5>, ^>y?;i/T 
5 >, yXf;P75 7 *7°n tf;i/T ^ ^yUl/>y75>, h'Jxf U>y7 
5 >, ^T~v?>, y7i^7-^X 2, 4, 6-hUX (y^^75 

20 j 7xy-;k ^e;p^ u n-^^^e^^u >> 2-x^;p-4- 

/fM5^y-Jk 1, (5, 4, 0) «j7>^-fe>-7 

(DBU) #©X^ >3Hb£^ SSVittCine»<7)7^>^^#jO*;i/^>'B6 
; I *J 0 ^ 'J 7 5 > t # ISSI t *6 # 6 n-5 t^f l3j? U 7 5 K» 
J3g ; ififllOo^UT^^aix^Mfc^toSJS^ft ; r -T 5 / 7°n tf;w h 
25 U^h^->v^>, N- (jS-75/Xf;W 7S/7°nt c JMf;i/y/h + y 
y7>^©75y«W§y7>*77 a U>^J;f©y7;--^ttll, 

;i^fi-&# (i) £**u o~ioii%Tfffln©Mi^ *nmm^ 
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©*.T?tt«fl2JfiflE*S5IVi©T, «fttt» Steffi £ * L V^o 

fi±, 7a-AFy'JA, »tty'J*, ISfttt^U*, ffly'J*, Hd?^ 

ffiT^S. ^n^>^WT^(7)i^V^btl<£#feV^^tc«> illha-AF 

15 *»*tf— ( i ) i o oaa^{-*fbT i ~ i o oaa^co^H-e^ 
&&z$i/7xn)\/~>fe£frt>mi<snz>ftmtt&, v-frmm&fc (i) 100 

#^fi-Slixxf;n ; >^y^;i/> 7tf;HJyu;-ji/i^f 
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^ij3-jP©i7fJHS; hiJ^W*X7x-h, h'J^MX7x-h 

^ ; i'jifi/>//ij3-jK ^ u tf i/ > ^ u n u x— 

Site, S^S^R#^IH^T3c:<hfe^igT&§o njm38*«, »y7;- 

io ;n&ft5k*x;^iM (i) looiiwi, o~ i o os*g&co$g 

20 

ifefi^iJ^LTtt#ly7>*7 7°'J >^&K Mi(l h U * l**^ 

hu^ s^>v^>^cdt;^;pt;v:3^s/v^>^ ; y^f^vyp^y 

25 4^>~>^>, ^fJVh'J^V7"D^;^yy7>, r-^'Jy H^y7°nt!JM 
^PSM V7"D^/ + yy7 >^©7 ; WH* V7 , D^/^yy7X r - ^ U 

3^>->^>, t'XJl/hU^h + yy7>, tfx;^*^* h^r>->^ >, 7- 
75 y7°ntf;ixh g ^ h^>->77>, N- (0 -75 75;7 , Dtf^ 
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;i/ # 7> y n t° ;i/ * ^ji v y< v * is is ^ ym <D m & Z> T )V n * v -> 9 > 

mmmmM & m v> & £ <*= t «t o , *n © &® ft $ u & r# m * ± tf 
20 mm-t&zttf-c^&o 

«S^# (II) <DM5S7j^» 

25 )v^m^w- (i) \z, y>r*m^K:tt'&bfciiP7K^«?tt3i&2oK±w*r*dr-r 
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fln7K#$M4©S£ 2^±tt5H mik&yotVTiz. mfeutEnta^tf, 
tsb-^ (2) ^mznz>{k&m&mft>tiz> 0 

Z- [S i (R 3 ) 2 _ b (Y' ) b O] m -S i (R 4 ) 3 _ a (Y' ) a (2) 

R 3 &^R 4 te, |Wl-X«m^oT, mm$kl-2 0<D7)l*)im, vk 
5 6 ~ 2 0 CDT U < «M^iC 7 ~ 2 0 ©T^;i/^;i/S, X« 

(r') ,sio- (r' ummwti~2 ooimvmtimm^&'ox, 3m 

D^>-S£^To R 3 XteR 4 /^2j@J^±#ffiT3£^> ^-ne»«|pl— TfeoT 

io j^mic i~20 (7)y;p+;p», ^mifc 6-2O07U -ji&^l < 1 ~ 

2 0 cDy^;i/^;ws, ^b<« (r' ) 3 s io- (r' «±fB<i:|w|D) , xte, 

ti2^f 0 mliO~19©llT$^ fcfcU Z ^2)D7k#M£SO:!l£\ a 
+ mb^l^§:i^l£L, Z^jjp7K^14ST^V^^r, a+mb^2T 
15 &Z> ^tSiSt §fe©tt5 0 ) ::Tm= OTS^^i^tl^o 

— ^ (2) Z>MftM ! &m (Y' RtfZ) tltd RB/£te$n&^ 

^rht+ytl, TyD^yl, TJPa^yl, TS/^rv'S, 

fc-&m(DwWk&<Dmm\z£-DT^tDZ>tf, -tw^ftL,^sj;r««o~i 0 

25 ~2 0B^T&D, MK£F3;L<te2~8B#P B lT&S 0 ^JSB#©ffi7jmtffi, 
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BJSJfS&Wl^.SfeJ6Jctt, ttl7K^»tt©aE*2 0JK±WTSer-f *|fc-&tt3^a«| 

5=-;«tftM»^&fflViTSJK*iE3i$"ti:Tt>J;Vi. bT«» Ti (O 

Et) 4 > Ti (OBu) 4 , Ti (OPr) 4 , SnO, Sn (COO) 2 , B 
10 u 2 SnO, Bi (OH) 8 , Zn (CH 3 COO) 2 -2H 2 0, Pb (CH 3 C 
OO) 2 -3H 2 0, Pb (C 6 H 5 COO) 2 -H z O, PbO, Sn 2 O s , Al 
(CH 3 COO) 3 , Mn (CH3COO) 2 • 4H 2 0, Co (CH 3 COO) 
2 -4H 2 0, Cd (CH 3 COO) 2 > Cd (COO) 2 , i?^XX7-)k- 

h'Jl5 : l/>y7$> 1 fh5^W7 = J?X 2- (i? * ^)VT ^ / * 7^ 
)V) 7x/-JK N, N, N' , N' -7- h 9*3\>Wv* i -fr>- 1 , 6-^75 
>, 1, [5. 4. 0] ^7>^-fe>-7, p-h;l/X>X^ 

h>> Jl/X^;V7-h>, ^>-tf>> h;i/X>, 3^>l/>, ^\^it>S.tK5^ 



WO 00/14127 PCT/JP99/04748 

41 



5 «m<mm.mw» 

)v%m&w (in M^m^^jprnom^Rm^mmLxmit^Mm 
izm^&zLt&n^&o sAT<Dmm\z&^T, mzi (D*mmiz&%'j>f£< t% i 
•^<Dmmzto7kttmvk->v )vm^-r^>\i^)v^m^w^m^w (in tmt> 

10 TZ\£fii$>Z> 0 

%~ o^mrn \z & zmtm&j&m zmit £ -& & \z $> tz. o t um^mm &®.m b 

yt^?JV^yX^Jl/-7l/-h, ^t^fjl/iSy^yt^^Ky- Mg©4« 

XX^7th7tf-h, y^V7 0 a^y7;P5X^AX^Jl/7th7tf 
- h#©W*ly;y^x<7A^«I ; yJI/3->)Afh77tWth7-h, 

JP75>> 7f?^)l72.>, ^«7'J;l/X^>, y7^JV7$>, t/X^y-JV 
25 T$>, ^X^;-JV7S>, hUx^;-JP7 5>, ^lfl/>hU7 5>, 

ylW5;7°Pt^7 5>, ^y'Jk>y7$>, hUXf y>y7 
^7ry>, ^^x—;l/^T — i^> % 2, 4, 6-hUX (y^WS 
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*3MH'$* r \/--;W 1, (5, 4, 0) ^>tHz:>-7 

(dbu) f©7 5>^t, fts^ticineoT^ >mte"&^o#;y#>^ 

flg ; I«U75 >£X7^Mb^#J<h©M^£j» ; r - X 5 7 tf;V h 
5 'J/h + yy7>, N- (j3-757 2L=f-)V) y h^r v 

y7>f075yS&tn'>7>A^7' l J>^J ; ^CD y -JI/fig^jSttE, 

$&fctt<a©BH4ttii, tiS'l4«^©^©->^y-;u^M^ia*fc«2 

mm mm \zw l tit £ § ^ t a* pjtg-e & & oo-wr b & ^gT«/s ^ 

it»Jiixn 7i;-jk ^>i/y-;w k^y/- 

y— ;k h-;i/^-<;i/^'l4-7xy-;i/^^) te^^xy-;^^^*;!/^ 

i/y-;i/M^/c«y #^^^M©7xy-;i/WJli ; &m ; tfx^xy-;VA^x 
3^>1M> t'77i;-ji/FSx^+« y^^Mx^^Jii, if 

X 7 x y -M^D tf 1/ FttM©^U y^iH-fJUl^+yilg, 

tf X 7 x y ASXjff^Hflgfc af ©x#^ ^« ; t- h 5 
25 -h&^C7;W5 1 ^^-h^ h'Jl/>y^Vy7^-h, i^7i^^ 
>y-f V y 7^- h ^ ^07? f 'J V y 7^- h ; r -T^ J \f.)V h 'J 
^h + y->7>, r -75 7 7°nk°^hUxh^yy7>, r-7$/7'nk> 
/^l/y7h + yy7>> N — ( j3 — /Xf;p) - r -7 5/7°nlf;H>iJ 
^^yy7X N- (j3-757XfJW -r-75/7°D^hUxh + y 
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^Dlf;i,^^;i/^^ h^yy7>^i:0i;5^-^4 I t^M7 o Mt^tt 

— r V yTt-hT'n tf;i/ h u x h^v->-^>> r-<yy7t- h ~?u tf;j/^ 
10 h ^ y y 7 >7i ^© i 5 ^-^f * V y 7 hSt«y'JJP 

£ — rfr^f k: x# ^ £ 5s«H4 u £#-r § ik&m & z> v> te— 5HP 

7^UD + y7°Dt!Jl/h'J/h + yy7X r~ T ^ U D^>:7 0 D tf;i/ 

15 hijlh^yy7>, r- U D^vyntf;!/^^;!/^^ h^'>->^ 

4t>; fe^W^ns. uti^M«LTt)2lSa±|fffitT!)^^, 
20 'JM§fT§ft-&f, -^ftCx^^yl^^ltty'JJUStT^^, 

■rS'fb'&ttrosjtK*, —ft^tpiz 7^un+yi<h^ii4y'j;n^ 
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±mmwifemmiz, (in 1 o om*giu^*fu o. 01* 

6 2oii»ffiffl$ns©*jj?*i/K o. o i s*Bm*»*tt©afci?8i*j&* 

£?£b<«0. 1 ~ 1 OM*g&, $ 6K:£?£b< ttO. 5~5fi* 

5 ffiT&Zo 

10 y?>i; y^fJI/y^fvyn^y^i/^^X ^^Vh'J^y^o^y^^ 

15 u o~2 oa*gi5(DiBH-e»-rn«w*bviis^#^n^o 

20 ^fJl/hU^h^yy7>> tfx;H- U ;* h^v">^ >&£©SS*tt ~> U ;i/ 

ti-jni^ (in iooii»i:»u o~2 oas^oigfflT»p-rn 

fi±, 7a-AFy'JjJ, £tP3H4vU7J, ttfitt^U*, »1»^U*, F0 7-f 
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t-JHiM (II) 100 fifig&l;:** LT 1-100 fi»gB(E>IBBT 

fz^m&\z\$, ^\zmt^?>. mwttuv^A. mitmzzm, m<tm 
io ®&&tfis77>rt)v->rjLafre>mttti2>3smtt&. ¥~)\<mm&fo (i n i 

K 7'f;K>y^7^1/-hf©7^;^XXfJH; y^^^7y 
^-K ^^^;HrAdr— K i?^;Hr/ier— h, nA7t^7fy^© 

20 ^©HiD^XT^Wif ; yX7 c y>y , U3-Jl'y^>yi-h, h'jxf l/> 

^Uo-MXXfJVS; h'J7 1/yMX7i-h 1 h'J7fM77x-h 
^CO'J >i!7r;H ; h U * U y h^xx^HiS ; ift*-fb/t7 7 w >iS ; T;y 

25 i;^'jxfl/>ifijn-j^ #U -7°n tfl/>^U 

* s ^ c n e» td^ft-r § 7KmmcD-^ s ft y jv n * ^>*^ « 

ilfe^'JX-f^i; X^^F^-fb^Slft, X^^yXT7U>i^>y;i/f© 
x#^>pJM$iJit ; ^Uxx^;y^M^Jii ; 2 »[^_t^ilrL 
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(in looii^t^b, o~ i o ommfficDmm-ctizm-r&ttft&u^w 

10 ^^;i/->^7A, Xr7U>H7JH^A> Xr7U >iA'J ^7Af ©MSi 

15 v^>, y/f^y^h^yy7>, hU^^J^ h + yy7>, n-7°U\f.)V 

^vv^>> /fJVh'J^V7°n^;^yy7>, r - v H+y^D If 

v ^ y ^ > ^ >^©r;i/+;k-r v7°D^;+yy7>, r - ^ u 

yH + y7°oHJM^y^ h^yy7X r - ^ F + y7°D t?;i/ h U ;* h 
20 4^>v^>\ hf^hij^h + yy7>, h^/y7 >, r - 

7$;7°Dt:;VhU^N + yy7X N — (/3 -7^ / x=F-;K) 75y7 0 Dk 0 ^ 
^)l/y^^yy7>, r - ^ i ^ 7° h 7° D t: J k h U ^ h + y y 7 > , r~* 
JV*7>7Dif;k/fJl/y^h4 1 yy7>f©tfgl^fT§7J^^yy7> 

n - <D*m m \z^z> mtm&i&m \z \t , jn*^*tt ^ u jvmzmT stoi^ 



WO 00/14127 PCT/JP99/04748 

47 

io mm-? zz\t 

(id (MTO^*) iooo~ioooooo -ess^t 

Kl - (D HJ £ £ JSSfbttffi j&4& & v - U > ^*mj£to t L T m ^ £ tc, 
AFy'JA, »M4xU;*K 4E7Ky-<i?, ^7K^r-r^^cktK^-^>^^^^CD 
^71/-, ^;i/^7, lHb^>\ ^>ht^h> fi^>ht^ h, ^{bf§ 

(in i o oii«i:»i/T i ~2 o oa»gu<z)igHT^pt-n^*bv^ 

>&£a>ka&ftsa59tt*&, t:-j^i^ (in looiigut^tti 
-2o oaM^cDisHT^p-rn^^bv^^ft^n^o ztizizmmzi 
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z?7^)V7?U—b. i?s\7°?-)l7? V— K V (2 -JL^)V^^)V) 7 $ V 

5 f I-IliXXfiPi ; tl^-f >i7f Jk 7izfJkJy'j;-J!/i^fJVf 
©IteixxT^i ; j;xfi/>^ijn-j^>yi-h, huxfi/>^u 
n-j^>yx-h, ^>^x<JXU 1 — ;i/XXf;W^'J7M^>^U 

U >|xXfJH ; h U ;* U y hiX7rJl^i ; m.mfc/U7>f >M ; T)V*)V 
«>"IIJ5!IS ; ^'Jxxfi^WJi ; tfcU21^±^UTgffl 

dio oiiii:^LTo~i o om*au©ieBBT«jo'rn«»*bVifif*3^ 

25 (II) ^fWi^irafflMft^UTfflV^i^, fi^#: (I 

I) ©Tgll -2 0U^raSu<h^SL< l £fc> ^©5HP* 
*3^S) te, 1 0 0 0~ 1 0 0 0 0 0 0^5:i/iWSlK S*Tt 

Lt^ 0 
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%z> 0 5feM^bT«, 4#»ciS3ttt$n3feVi^ ai*.**, mum. m 

25 S<&#: (I I) tWfM»4fflmtttffl^5^ttt, ilOfg 

i^n§i^ (in tbtn »ift'>'j;vsi*«2 o~2o oisofeo 
a-ar^ (in ©i^^in 500-500 ogftawsbv*. fc/fu 
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ffcsp^a^*** 5 0 0 OckO^fV^OTfc, $»I4vU ;H^ft5^MS; 
I) ©TgtlTH - 3 0°C~ 1 0 O c C*W^b<, - 1 0t:~ 6 0°C^J; 0 

mmmMWtvTm^zmtr. m&fo (in m^^^m^ 

<D t )v>r~)vm t mm®. u jvm *w^m^t&w © * x* t> , 

CH 2 = CHC0 2 (CH 2 ) 3 S i (OCH 3 ) 3 > CH 2 = CHC0 2 (CH 2 ) 3 
S i (CH 3 ) (OCH 3 ) 2 , CH 2 =C (CH 3 ) CO z (CH 2 ) 3 S i (OC 
H 3 ) 3 , CH 2 = C (CH 3 ) C0 2 (CH 2 ) 3 S i (CH 3 ) (OCH 3 ) 2 #^# 

20 \z0^h^ o z.nz<Dit£rm$m!k-t:m^Th, 2mmu±^m^^xm^xh 
~tt^\zm&\±<D7 ivr-ivmtmm'&i'V jvm^m^m^it^mt. m<n 

1-5 0^%, fftl<tt2~40^%, ££(C#?£L<«3~3 0 
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mnfe £ nfim vf e> n & = ^ n s ©ra « oiE^-si-a- £ b t m&mui 

t£-;i^S-&#: (II) (3, ^bM^i§WiJ^^S^jSi;T»b, «^ 

gfct&Hj^ «-ft{EJi©fce6fcllPr»bT'bcfcVi. M?^JStt2 0-2 0 0°C, 
10 £b< 1*5 0 ~ 1 8 0°CT&£o 

^tt (D r t mm& -> u ~D<t&® &4>s> £i±§ e 

CH 2 =CHC0 2 (CH 2 ) 3 Si (OCH 3 ) a% CH 2 =CHC0 2 (CH 2 ) 3 
20 S i (CH 3 ) (OCH 3 ) 2 , CH 2 = C (CH 3 ) C0 2 (CH 2 ) 3 S i (OC 
H 3 ) 3 , CH 2 = C (CHj) C0 2 (CH 2 ) 3 S i (CH 3 ) (OCH 3 ) 2, 
CH2=CHC0 2 (CH 2 ) 3 Si (OC 2 H 5 ) 3 , CH 2 = CHC0 2 (CH 
2 ) 3 S i (CH 3 ) (OC 2 H 5 ) 2 , CH 2 = C (CH 3 ) CO, (CH 2 ) 3 S i 
(OC 2 H 5 ) 3 , CH 2 = C (CH 3 ) C0 2 (CH 2 ) 3 S i (CH 3 ) (OC 2 H 
25 5 ) 2 , CH 2 = CHC0 2 (CH 2 ) 3 Si (OC 2 H 5 ) 3 , CH 2 =CHC0 2 
(CH 2 ) 3 S i (CH 3 ) (OC 2 H 5 ) 2 , CH 2 = C (CH 3 ) C0 2 (CH 2 ) 
3 S i (OC 2 H 5 ) 3 , CH 2 = C (CH 3 ) C0 2 (CH 2 ) 3 S i (CH 3 ) (O 

c 2 h 5 ) 2 fe^»t§ci^f§ 0 z\ti^(Dit^mtm&^m^xh, 2 
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¥~)imm&fa (i i) c, mitmm^mum^^izm^xmmv, mmw 

io (Dm7kftM&<£z$/&&imm£>tt^uxmnT%ox\ mit<Dmzmm-tz»& 
mtetew** «|£Ofcfe(:ioibTt)j;^. JraMtt2 0~2 0 0t:, ft 

tl<tt50~l 8 0°CT$>3 o 

mM%&z>wz*%kmmtvxm^z>z. t&x%%. s 
(in ^•^■la^^^s^^jfflm^tiiibTfflv^^^, (i 

I ) (D^m (fi*¥±^^*) te> 1 0 0 0*6 1 0 0 0 0 0 0T?»5it*« 
ff$t^c ^coS^r# (I I) ^ ^^^(D^^^J^^ffi^^it^cli: 

20 i) ^m.mm^mmmmm^h'Lxm^^m^. zwmj&oiwzte, &mz 
mcx. ft&'jkmo. Jjy7°v>tfm. mwmu mm^rnm^^ 

>y*yyy, ^y>m. mMtDVi^yh,, y V-UE&m\i Z> z. £^T#£ 0 m 
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»*h M?g'!4giJ, jftftifimftK »tfM6!ftJK*!U K^B&±ffll, fti*##Bfr.ikS!K 
BfrjfctfJW, «l?E*giJ, *r8fc^S*2!U Ifc^LgiJ, «?SS!lfc£*>«fflT#a. 

^SJIi**-?**. (II) MfeSTOH >^M«li: ttffl^S 

^*J^TfflViS^T#S. ^J£LT«, X^7 

— ;k ^v^n/v-Mt^y^n-ji/i, r-feh>> mek, mibk, 
a;i^>i£>, hU^l/>, a 0 -^ u>^©Aay>fc#HfczK3ls, thf, >*:t 

mitm±m> wmmm ±mt£ ©ww >+i&j£#j©$gii 

^£>v>T, ^-e^tiH - hnt;va-7. ^Uit'fblfx;^ f^btix;!/-^ 

ffl<^£ d£/^T#£„ fetid ^giJ&£T&3„ ^^lJtbT«, #};Lte£, X^ 
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/-;k -fyyD/U-Mi'OT^n-m 7±h>, MEK, mibk, 

^n;i/^>if>, hU^W>, a— ^ i^>^©Any>>fb^b7K*, thf, 

£©x— y;i/^, tnv;i/^7tf-h, Bfc&x^;k iSiy^J^ci: 

10 ^l^Ofttf, &KB&*#, v-hKrTR*^ ^ttttlftzRfcf, *>-D>^#, A 
fi-ar#: (II) ^tTO t L Tffl V> ( I I ) CO 

sh^s (ii^^^fi) iooo~iooooo otssu^/OWSL^o 

15 cco±J^r, 7K, ^®?g't4^J (MZ.it. ^'Ja>l, #-<:t>^, ^^->^#) , 

din (Dmm^m» 

)^l^* (I) fc, (3) T^^nsy-f^b^S^^itSdi: 

i i ) ijiisns. 

25 XSiR 2 -G-0-C (O) C (L) =CH 2 (3) 

(5£<=K R«, K** 1 ~ 1 4 ©^{fe:7K*36, XI»»l-10©AD^t 

ST^D, G li^^S 1 - 4 1/ >IT» 0 , Ltt**J£ : ?XtelK*»:l 

~2 0 cOM-fbTKmST^^o ) 
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*KW\Z#\'}Z>T?V)l'gffi&m£\Z. -C (O) C (L) =CH 2 

sfc, (i) \zm—<D*5£w\z&\,*Tmmvit*><DT?$>2>. 

— j&iS (3) fc&V^T, ISJtttSn&V***, G(i-CH 2 -, -CH 2 CH 2 -, 
5 -CH 2 CH 2 CH 2 -Xtt-CH 2 CH (CH 3 ) CH 2 -Tg$tl§lTfeD, 

(MP^> S i-O-S i) ^SMtS^t^ttS, £ bTS 

tbiz&mznfz. jifSKtt- asss (17) TSsns^^iit^KijB'&b&jn 
*^#ttSB:txt h o i/ u fr^m^n-Df't mit^m\zmm\^xmzm^tc, 
^^mm^zm&vtzmTkfrffi&mfDfcfrfrzmRznzo 0^L<\tx\tmm 

15 T$>D> * It^lCff * U l^'f 3 - 7 ^ 'J JVt* «>^D 

u©SJS«IMi:fMIi^ fh7tFn77> (THF) , 

20 ft) ©^TtT^n^o i»t^it{il»t§<j;5li, zwffi&ofctbm^Z 

(DKmzm&MtisX^c&mm&^uT&fc&iz—mzM^Vf, mz.it. tf 
±tc 'm^cDJfmmz. ^±<D£?f£mmjjm\z&vnz>z.t&T^z>, 
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< -OfD^mzTZ ■JJHtgttS^ftSk^;^!^ (I I I) Tfc$> 

5 i^fr^M (Mw) it^i^^fl (Mn) CD It (Mw/Mn) iC^ V^T«#^M 
£>^fc?2;b< tel . 6-£TF> b<»l. b< tel . 

io 4^r> ££^?£b<«i. 3£rFT&3o a^s^osj^rau y;wt— 5 
i-y 3 >^a7h^7^ (gpc) r-mim-r^o^mh-m^^^o & 



15 <<M:14M%>> 

20 <^R^VX«S^P^^'l4ia^> 

^7th7x/X 3-^>Wth7x;>, 4-^h^v7th7x>, 
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!/7i>/>, 4, 4' -y^h^y^> , /7i;>, 4 - ^ P P - 4 ' -^>v 
JK>77x/X 3 DD^1t> h — 3, 9 - >^ p P^H"> h — >, 

5 3 □□- 8 -y— ;i/^+t-> b->> ^>v-r >^^-;px— 

b^v-^r^— ;K 2 -^7PP^^^it> 1 — >^^#frf e>n& 0 utlS© 
tf^^l^o ^^MM^>^£bTte, 6 5 0- 1 5 0 0 nm©I« 

15 <Dytx.*)V3f--vmm~?z>. fj^mi¥3- 111402^ #ri¥5- 1 9 

4 6 1 9^fg^^F^^$nTV^^^^^®iR'l4l^^^>^^-^l/" 
20 ZL<Dm.J&W)<Dm&fo 1 0 Og&^*fbT, 0. 0 0 1-1 0fiM»W 

£ri4©»£jt^y 7-R57xiit'j p^-^w^u^o ^v^^fi^-sos 

h'j;i/S, tf-^XXfiH, N- tfx;i/^p U F>S, 7^U^75FS> ^ 
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©Sttttt, (^30 T^'J^fi, X^1/>S, 7^'JnrhU;H, N-t£ 

^Ul/-K N-tfx;nfnu F>, x^l^^/v-, 7^Uazh«j;k 
N-tfx;utfnu H>, 7^'J;P7SH^;y- ^x^tyv-, tf 
10 -)vy vy^s^—tzEifimtf ^n§, (^) g i/- 

Ttt, (^^) 7^'jjPfn-^fjk 7*u;m2 -x^;wv^;k 

fc E ^ £ Z. £ & T # 5 o 

15 



20 



25 



10 



15 
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O 

»/ _i_ H 
H 2 C=CH— C— ^OCH 2 CH2-)^-OCH 2 — C C 4 H 9 

C 2 H 5 



O 

H 2 C=CH— C-^OCH 2 CH 2 -^OC 2 H 5 



O 

H 2 C=CH— C— (-OCH 2 CH 2 -)^0 — <^~^ 



O 

II , , /=>- CH3 

H 2 C=CH— C--(-OCH 2 CH 2 -^0 — £ O 



H 2 C— CH— C— (-OCH 2 CH 2 -^-0— ^ C 9 H 



19 



20 O 

II 



H 2 C=CH— C— (•OCH 2 CH 2 -^-0— ^ f~~\ 




/ 



25 
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H 9 C=CH— C 



_£_ » -L A_ ±_ 
OCH 2 CH 2 0 \-0— ^CHz-J-O-J^H 



CH 3 O 

I II 

: c — c 



o 

II 



H 2 C=C C OCH 2 CH 2 0 f-C— (CH 2 -)-oj^H 




25 
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O 



H 2 C=CH-C — OCH 2 CH 2 0 



HoC= 




H 9 C=CH~C — 



CHgO 

H 2 C==C— C— OCH 2 CH 2 — NCO 



HoC= 



O 
II 

CH-C- 



OCH 2 ^CH 2 )^CH— CH^CH 2 ^-CH 3 

O 



O 
II 

H 9 C=CH-C — NHCH 



.ChU 



2~^^~ 0~CH 2 -CH— CH 2 



CH, 
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CH 3 Q 

H 2 C=C — C — OCH 2 CH 2 0- 




O O O 

II II II 

H 2 C=CH-C — OCH 2 CH 2 0- — C— CH=CH-C— -OH 



HoC= 



CH3O 
I II 

C — C— OCH 2 



t> 



HoC= 



Br 

CH-C-(OCH 2 CH 2 )j--0— ij- 



-Br 



Br 



CH 3 0 

I II 
:C— c- 



Br 



HoC=C — C — O 




O 
ii 

•c 



H 2 C— C — C~OCH 2 CH 2 — (CF 2 CF 2 )^F 



O 
II 

H2C — C C OCH2CH2 
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5. H^^y — <h LTfi7^ U J\/T B\ N, N- z?*^)V7& U;i/T^ 

F#Ulb + yy77U K h'X7i;-M^'Jxh^77'J I/- K 

^>x^;i/) y y77 I/- h^U A^r-y-y 'J H h 'J77 U I/- h, h'Jy^nf 
10 ^>y^^Ci — )Vi?7' 9 U 1/ — h 2 — (2 — 7^7 U U-i JV^^zs — 1 , 1 

fp;i/) - 5 -x^;i/- 5 -7 9 U □-r;i/^-+^^^;w- 1 , 3->^^+f->> ^ 

h77'D ; EHX7x7-;i/AyXh^yy77 l Jk-h, 4, 4 - :/ h 

y7xXJW7r-f u l^— K ^U^h^x^l/>^U 3— ;U>?7 

^UI/-K 1, 9-7t>yt-;i/y7 7'J^-h, y h'J^f d-^7'da° 

y/7 U V- hiM©X*+y77'J U-b&mm, COOHlfttX^y7 

20 3-j^7yb°>i(Z)^'JXXTJVyt-;K £ -% 7° P ^ # h >^-|4# U XX 
■~r;i^:t-;i/> #'J7°Dtfi/>^'jn-jk ^Ux^u>^u #Utj- 
#^-byt-Jk tKKS^JStK^ U -f V7V>> 7KM«*^^UX^^x>, 
zkBlg5fc$WM V7"fl/>^) tfI^Vy7^-h (h'JW>yi'7y7^ 
-h, ^7*n>yW7y7^-h, y7xXjW7>7<7y7^-h, ^ 

25 ^fk>^7y7^-h, ^y'Jl/>y^7y7^-hf) fr^n^tlltV 

v^ymm^mm^ y?ui/-h {tFa^yx^ y^ 

UI/-K tFD + y7*Dk^ (p<^) T^Ul'-K kFu + y7*^ 
^) T^UW—K ^>^xiJX'Jh-Jl/h'J77Uk-hf} £RJ&£-&T# 
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m\$, 2 o o o^-F~c$>z>ztf)W£L< , i o o o£ira§ ztfiK mmvk 
io ^mmmmm, /\uy>?>7\ myty^-t-^. ¥mfou-*f-mz 

20 

mmuTV^mPhMtvxit, m^n^>t>nxm^^. 2, 2' -rytf 

X (4-*h^>-2, (VAZO 33) , 2, 

2' -7\7b?X (2-75y/7°DA°» — *&BgiS (VAZO 50) , 2, 
2' -TVtfX (2, 4-y^fJl//tl/nzh l JJW (VAZO 5 2) , 2, 



WO 00/14127 PCT/JP99/04748 

65 

2' -yytfX WV^fn - HU;U) (VAZO 64) , 2, 2' -TV*tf 
X-2-/WfD-h'JJ|/ (VAZO 67), 1, (l—> 
^n^f>*M-h'JJW (VAZO 8 8) (^TDuPont Che 
m i c a 1 frZA^nSm) , 2, 2' -TVtfT. ( 2 - 5^ P fcf^^n tf ^* 
5 -MJ;iO , W2, 2' -TV'tfX UfHvyfl/-h) (V -6 0 

^s?*— K (4 - t -^;i/v^D^\^^;i/) /i— sr^s?*— 

10 -f (Perkadox 16S) (Akzo Nobel j&> 6 A^WflE) , 5? 
(2-X5 : J|/A+yJV) A-^yy^-^-h, t -^;W\°-;t^S/tfA* 
I/— hCLupersol 11) (Elf Atoche m#> £ A3^Jtg) , 
t -y^;U/N°-^-^rv- 2 -IfJK^yx- h(Trigonox 2 1- 
C5 0) (Akzo Nobe IfrbX^m) * RZfmm<[:i?#Si)),*gwmf 

15 ^n&o 

flfiOS8S6S0a:bT«, E^SnSb^-ettftV^, f h77i-;H, 1, 2, 

^siA^ians, 35Jcff*bVit>©tt, 2, 2' -yyt'x (pwwv:/ 
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m=<D*&w\zm^znzmfflt&m\zmmtoizm&fem-e&&\s, z<d^ou 

£-tf-*& i o oiMtifci^icio. oi~5a*^, ct <o]tf&is<\zmo . 
5 o 2 5~2fi*^T$»^o rm&Mom&mmm-znzm&izte, m^mom^ 

/ v - tc «fc s ^serais offim <Dfttb izmom&'Vk^ j &^*r l & v> z. t am 

(DmtLTte, T^7U;l/S, X^l/>S, 7^Un-hUJH, N - If 

20 $jF£bV>. 

K N-k'-;i/t!a'j H>, i/>^ ; e; , 7^'Jn-h'j;k N-ifn 

Sfcfc, 2 0 0 0£(ra§ui:«l<, lOOOfilTTifeS^tAt, ffijgft 
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m&faRzsmnzn&ik^m^mmiz&tomte&tf, ass or- 2 0 o°c<d 

15 

<t<Dm<Dm<t> 

Z> z. t.ifi~r:%Z> z. t. z. z. iz&^T^MZnx^&o 

20 

^r\zz(DmM^mmm\zm^^mmt^, :o^n -vm j mMm\zuiE 

25 rms%j ^tto 

^'f-m^it) j w^-5x— >a>^n7h^77^f- (gpc) &m 
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fc, 'H-NMRtt, Varian Gemi n i - 3 0 0MHz ^^TCD 
C 1 3 *T8!J5£L£. 

5 mffim&£tfMWmtf&(D2L(D±/^?y*)V7 7Xn\Z, CuBr (3. 3 9 
g> 0. 0 5 9mol) EJfc*»[*i£aS*«ifcb]fc:. 7tb-h'Jil/ 

(ill. 9mD sun^., ^-owtx** 1 7 o°ct4 o^w«i*ufc. ^tucy 

^U^Bt^^W (2 0 0 g) , 2, 5-y^nt7yb'>tyX^ (2 3. 4 
g, 0. 0 6 5mol) , *9-)Vz?3L7U> h'J75> (0. 5mL) 

t^u;wh6^;p (soog) ^mwi:itll u^bi^^u© 

iT14>HhU75> (2. 5mL) £5£;&PLfco KJSTOi J: 9 3 8 0 

(CI, 7-t^^^I> (2 8 8mL, 215g> 1. 95mol) , h'J75 

> (4. OmL) £ftP;t, 5I#M^7 OrTSPf^iPM^bfeo 

ffi^tS^iifciOi^ [1] £#7c 0 

Mf#2Lt/^^l/77X3i:, ±BES£# [1] (lOOOg) , ftJft 
§Bfc#LJ#A (3 4. 8g) , N, N-y^fjV7t h75 H (10 0 OmL) 
&tt&2K ti^Tl 0 0°CT1 5I^IKIJnf»a^Lfc. iPi«ETTN, N- 

20 s^^UTiz h75 h;ux>T*frRL&. hJH>l:«0 

3tt©#5S#*«ffif^c-rsE£fc«kDfi£# [2] 

£^#2 L^JS7 77nl:, S-&#: [2] (lOOOg) , li7;R (2 
OOg, mMt^m, +3-7-H7 0 0PEL) , Ml/X> (5. OL) ^tt 

isit&* zm<Db)i^>&m&m£;~Fz>z.t\z£K)m&& [3] &mt 0 
attjfifaiT^^nfca^ [3] ciog) &3 0mL©iESM§§}:tt 
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iliilfc. ^DDy/?Jl/y7> (0. 34mL, 3. 1 mm o 1 ) , 
om&£<Dl, 1, 3, 3 -^r K7^^JP- 1 , 3 -5?fcf— ;U5?5/D^>»# 
(1. 32X10~ 6 mol /m 1 ; 0 . 0 7 9ml, h;PX> 

(2. OmL) SM, 1 0 0 o C(CjPM^b/to 3B#H&, OffiS^coi, 1, 
5 3, 3 -T- h 7J^^;W- 1 , 3 -z?ld~)W^tl3r-yr>mW ( 1 . 32X10" 
raol/ml ;^>l/>§i) 0. 0 7 1 mL £3£JnU MK: 6 R#fgJ 1 0 0 *C 

^^^;i/5icSS#u (r^u;i/^y^;v) (s-&# [5] ) £#fc 0 

fi-&#: [5] ^fh7kFo77> (1 OmL) 5 0°CT2rtflt 

10 l^bfc. 1 0 %N a HC O 3 tKII 1 0 mL St 1 f|»Ij$bfco 

Ki&m&m&ftWL*>5t.\z&\s. mm^jv (2 0mu &imx, ^7-r>i?f 

[6] ) 

15 

(HMf!i2) m.fcm<ME& 

^MjWlTflSnfcl^ [6] 10 0S> ^^Jl/hU'fV7°P^y + y>'7 

20 

(»J3) £±^JlPrL!ttMLy C7-2JlAM7±ji) <d&$l 

10ml77X3l:^I«n?#6nfcfi^# [6] 1. OOg^ffib, g 
^BtfeU fh7tHD77> (1. 5mL) £Jnx.fc 0 h'JXfJV7 5> (0. 
0 2 2mL, 0. 16mmol) &m%.1t&* 3 - # V U*is7u}f)liS* 
25 fMDDy7> (0. 0 2 3mL, 0. 1 0 mm o 1 ) ^tWTLfc M&mta 

Kb, SWC^^^UD-fJH (CH 2 =C (CH 3 ) co 2 -) ^*si:ft5 
#U (T^u;wat^;i/) (fi-£r# [7] ) £#fc„ 'h-nmrt^^ssis 
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10ml77XnHiI^ir#^nfcl^ [6] 1. OOg^ib, g 
5 mm&L. fh7tHD77> (1. 5mL) ^mPLfco ^f;i/h'J^V7°P^ 
/+yy7> (0. 12mL. 0. 4 7mmol) £JnA> 5 0 °CTjfti$b7c 0 

D^/^y^^y'j;^s#u (t^ u;i/^y^;i/) (fi^# [8] ) £#fe„ 
1 H - N M R T *i5t £5ff& b feo 

10 

m<DttTm zmtz \z \tm bxtts^i < , mitmmm tvxm^zm 
iz, m.^^B-c$>^tmw^n^>o zziz, z\(Dm^mtm<\:^(Dm^n^ 

z.<Dm^w*&mmitm&i&mzm^tcMte<Dm&(D&m^^ 
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Jf< CD 



3. (1) T^£n&fc<DT&&»^lX«2M© 

10 fiUHfco 

- [S i (R 1 ) 2 _ b (OH) b O] m -S i (R 2 ) 3 _ a (OH) a (1) 

(Stf* R^^R 2 ^, |W]-X«M^oT, Mltl~2 0O7Wl, m 
mW. 6-2 007'J -;i/^^L < «M^iC 7-2 0 CD 7 ? X« 

(R') 3 sio-(R' i$mm$ki~2 ocDim(Dmt7m&-^^-ox, 3 m 

15 CD R ' ai^l— T^oTfeJ;< , ^&-2T^Tt>£<^) T^$tl3 h U ^)VilJ v 
P^^S^^-To R 1 X«R 2 ^2j@J^±#ft-r?xt#, -^-n^telp] — TSoT 

§fe(D<h-r^o ) 

20 4. -)a25£ (1) \Z&^Xm= 0 T 35 ^>lt^ 3 SE^Ofi^c 

5. - 5 X - y a > ^7 D •? h ^7 7 ^ - ti^ LfciTO^f i (M 

w) ti:¥^^fl (Mn) ©it (Mw/Mn) 1 . 8 *YiT&£§i Hm. 1 ~ 

25 Ig^fBSc^m^o 
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5 £ tfc «fc 0 §35i£n3!i sttrg l~9 ODVif ti*^— 3fi»cE«©fi-&#. 

1 1. ^r-f^K^fctS^bfcJlPTK^ttat&yfb Ho yUJU^itjto^^ 

1 2. at^im-i i <D\,*-§rnfr— m\zuWi.<D'pt$.< -cxD^mz^^ y 
- )vm £ m -r z> b — -r & z: t s £Ht t r § & ftttiii „ 

tib-^ (2) T^^n^fecDT^^is^i 3mm<Dmt®iUj&Wo 

Z- [S i (R 3 ) 2 _ b (Y' ) b O] m -S i (R 4 ) 3 _ a (Y' ) a (2) 
15 (iS4>, R 3 2kZ$R 4 te> |W|— XttS^oT, rIS 1 -2 0 ©7^;H, je* 
6 ~ 2 OCDTU - Mfl < \%fcm%k 7-20 CD77J^JH, Xte 
(R') 3 SiO- (R' «j^St&l~2 O0 1ffi©&ffc***T*oT, 3 M 
CDR' H|^-7?»oTfc<J:<, I&oT^TfeiW ns h U / 

20 S&oTHTfcJ:^. Y' «7jc^^^©iP7K^ttS^^"r. Z 

2 0 ©T^Wl/g, gKtt (R' ) 3 S iO- (R' tt±IB£HD) > Xte, 
TK^^J^n^SPTK^ttS^^fo ateO> 1, 2X«3£^U bttO, IX 

«2^^-r 0 m(io~i 9©itT*5, &jeu zmuTkftffi&mnm'er. a 

1 5. —ASS; (2) fc*ttSiIP7K^#ttS (Y' RtfZ) tt, drh^'>^3£. 
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tste^mtrfc. ^m-r^m^mi 2~i 5 (D^-rn^~mizmm<Dm^m.f$. 
>km 1 6 tEticcD^bttm^^o 

19. 4>&< t«b— - ^©*sty7y-;i/S^tt§ k'-j^i^ (i) 

15 ^S-&#: (II) ©§gjt?j&o 

20. t^ji/^i^ft (i) <D^m&* uMt;?- t^u 

20 2 1. (I) Oyyy-MH — ISiS (1) T^$*l3fc<D 

t^^itsi 9x«2 oiemcDigia^feo 

- [S i (R 1 ) 2 _ b (OH) b O] m -S i (R 2 ) 3 _ a (OH) a (1) 
(5S4 3 , R^^R'ti, K-XSSaoT, JS*5it$C 1 ~ 2 0 07J^JH, je* 
6 ~ 2 0O7U -JHf L < temmik 7-20 077J^JH, Xte 
25 (R' ) 3 S i O- (R' Uj%m$kl~2 0 © 1 ^©MfczkifiST&o T, 3 j@ 
OR' te|W]— T$otfeJ:< , M&oT^Tfcci;^) Ti^tl^h'JtMyy 

S&oT^Tt)J:K attO, 1, 2XIJ3^L> bteO, 1XS2 
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Z>%<Dt-?Z> 0 ) 

2 2. — (1) II^UTm= 0T$>§tt^I12 1 IB « CD finite. 
2 3. W?-SX-y 3 >^0? h^^-7^-T?|iJ^bfc> tf-;i^fi£-#: 
(I) <E>fi«¥*35H~B (Mw) i^TO^* (Mn) CD it (Mw/Mn) ^ 

24. if-^mm-gr^ en oMm&. v\±>tf7V%)i>m&\z&?)Mmt£ti 
z>*><DT&z>m$tmi 9-2 3©vi*rn^— mzmwwmmjjWio 

10 2 6. ^^!d^> ? *;Ua^©M^i:-r^^M^#:^, m, -yir)V* )^f- 

2 8. tf-;i/&m-&# (i) tt, 4>&< ^©*si:7;^-;n^ft 

19-2 7©^W- ^tfH«<3DKafi^. 

2 9. ^^mw^\zmfs\stzLi&7kftm&mikn\i HPy'j;n&it^M 

20 3 0. y^*JR^fc|g^Ufcl)P*^#tta6S2^±Wt*Sy<*fl:'&*tt, 
TIB— ^aS: (2) T^SnSfe^T^Sit^l 9~2 9©Vi*rn^— 3gfc8Bife 

Z- [S i (R 3 ) 2 _ b (Y' ) b O] m -S i (R 4 ) 3 _ a (Y' ) a (2) 

25 $t 6 - 2 0 ©7 'J - JHf l< tt^^t 7-2 0 077^ + JH, Xtt 
(R' ) 3 S i O- (R' (iKitl~2 0 © lffi©#Mt7K3&2£T&oT, 3fi 

<dr' \zm— T*oTt)«fc< , s^oTViTfe^vi) t^^nsh'jtMyy 
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m.m$k i ~ 2 o(DT)v*)im. o©7u-Jngi<ttMii:7~ 

2 0 (D7^)V^r)VM> 3gb< (R' ) 3 S i O- (R' WLLiEtHC) , Xte, 

«2^^To mttO~19©lST^§o fcfcU Z ^JBTK^ttS©*^, a 
5 +mb^lT?»5ItSjiHMU Zj&tJn*^#tt3ST35:Vi»-&, a+mb^2T 

3 1. -Ht£3£ (2) fc^W-SDP*^#ttS (Y' RZfZ) ^h^ytl, 

*^5»5Sit)a«n5iT?»sii*s3OB«0»jfim 

10 3 2. — (2) l:*WTm= 0Ta5^>l»^3 0Xte3 1 IB*©«jfi^j£. 

15 3 5. 4>&< ife— OO^Hyyy-JH^ftSk'-MI^ ( I ) fc, 

XSiR 2 -G-0-C (O) C (L) =CH 2 (3) 
20 (5£*> Rte, Kltl~l 4©M<b7KilS, XttK#fti-io©Any>ft 

~2 0©#Hb7Kilf£T*5. ) 

3 6. — fl£5£ (3) \Z&^T, GteU -CH 2 -, -CH 2 CH 2 -, -CH 2 
25 CH 2 CH 2 -, X«-CH 2 CH (CH 3 ) CH 2 -tg$n5ST*D, Ltt, 
7K^m^X«^^;i/STS^»^3 5 33ifecE>giSg#&. 

37. tr^;p»fi-&#: (i) c^^) u^^y-r-, T^U 
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3 8. h'^;^i^# (i) (Dzs? ;-)vm%— ^ (D T^^n^feoDT 

&&fjf^3 5-3 7CDV^m^-^^fB«c©i3jg^Sc 

- [S i (R 1 ) 2 _ b (OH) b O] m -S i (R 2 ) 3 _ a (OH) a (1) 

mm. 6-2 o <dt u < tt^^ic 7-20 <dt x« 

(R' ) 3 S i O- (R' «j^*^:l~2 0 <D ltf©M«$ST$.oT, 3© 
OR' ttlWI— T£oTt><£< , M&oTI^TfeJ;^) Ttk£:Ti£ h U S ~> 

n + yl^^to R 1 X«R 2 ^20J^±#ft-r^<h#, ^-n£te|p]-T&oT 
10 l^oT^TfcJ;^. ateO, 1, 2X«3^l, bte(K 1X^2 

^feooaif^o ) 

39. — j&5£ (1) lC*5^Tm=0T*Sg*^3 8|H«fe©»jg^. 

40. t?~;i/^a-g-# (i) <D±m&* v jvm&iz&vmmzn 

41. u E>^^> ? ^;i/m^«j^^iij^^^;wm^Tfe^if^ii4 ommo 

42. Js^tt^^^m^cDttJKT?**^*^**, a, -y^-;k 

^AX«^(D|g#:T*^tt^Ii4 1 WB«c©Mjg^?*o 
20 4 3. M^»j^^^;i/m^(DM$S^m^T$)§W^4 2fBifeC0MB^o 

44. ti-;i/^fi^#: (i) tfe--oo*JSfcT;u^r-;«*W-r 
ftf^^-fi^ii©!: Fn5/U;WbRJS£fTV>, ^TMf3i07K#£S'l4S 

25 3 5 -43 ©V>Tftj&>— ^fcEtt©»j6#8s. 

4 5. y-rmM J ?^-&bfcJP7K^ttSS:^h FD'>ij;H&fftj#o^ 

4 6. WMI3 5~4 5®V^W- mz&m<D&7&%mz£.r) ft* 
#3, ^fe< tfe— cxo^ffltcT^ U^WUBttS^WrsbT^I/JRS^fr. 
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4 7 . y;WA°-^X— >a >^7 h V*?? 4 -T^bfcSMW^ * 
(Mw) i^W^* (Mn) (Mw/Mn) #U . 8 *#tT&£fi 5|<^ 

io 52. mzmm^m^m^^-r^>z.hi:\ nm\z^^omtt^m^m4 ste 

15 -r^>«^4 8-5 2 ©t/^-rn^— IKCfB«!c(D^t;'I4mj*tl 0 

5 5. ^#;i/M^4©SXteX:^>fi^4cDXte, U ;PWtl'I4STf^ 
3IM:3t5 3X(i5 4 IS«©^bttf«#lo 
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